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Guillet also (see p. 47) holds that the carbon monoxide which is formed in
the cementation boxes (either by the action of the oxygen of the air on the
carbon or by the action of this carbon on the carbon dioxide of the carbonates
added to the cement) has an action which is but very slow and entirely
secondary in the process of industrial cementation. But these considerations
of Guillet, also, have been shown to be inexact.

Le Chatelier, even after the decisive experiments of Charpy, limits him-
self to observing that it is " difficult to admit that the cementing action of
carbon monoxide is ml" Later, Bruch (see p. 66), on the basis of new
experiments, affirms that carbon monoxide can not cement iron.

All these results, partially or totally negative, are explained by the con-
siderations which I advanced in connection with the analogous results of
Caron's investigations.

Assuming this, and having established by experimental data that in the
ordinary processes of cementation with cements having carbon as base the
action of cyanides is not preponderant but is entirely or almost entirely
negligible, while the specific action of the carbon monoxide predominates,
let us see how the results of the experiments which led to the hypothesis of
the preponderant action of cyanides are explained. I shall refer to only two
series of more noteworthy facts, for the examination of all these experiments
would be long and tedious.

First of all, it is clear that the greater carburizing activity obtained by
adding to the wood charcoal the carbonates of the alkali or alkaline earth
metals (see, for example, Caron, p. 6, Guillet, p. 49) is explained perfectly
by the results of the recent experiments showing the efficacious action of
carbon dioxide. This is especially evident for the "inexhaustible" cement,
composed of mixtures of carbon and of barium carbonate, proposed repeat-
edly, for example, by Caron and by Guillet'. For this result, the agency of
considerable quantities of carbon "dioxide is evident, and this not only when
the cement is used the first time but also every time this same cement, after
having been used, is allowed to stand in contact with air before using again,
so as to make possible the "regeneration" of the barium carbonate.

The other hypothesis, evidently untenable since the demonstration of
the negligible part played by cyanides in ordinary cementations, is that first
advanced by Caron (see p. 11) and then by Guillet (see p. 50), which attrib-
utes the " exhaustion" of the cements with carbon as base to the progressive
volatilization of the alkali cyanides.1 It is quite probable that the cause
of this "exhaustion" is not a single one, so that it would be necessary to seek

1 The persistence observed by Guillet in the carburizing action of the carbon in the
presence of ammonia can certainly be due to the formation of ammonium cyanide. But
here also (analogously to what I have already pointed out on p. 171 of the present
chapter) this in no wise proves that the exhaustion of the cements is due to the volatilization
of the cyanides, whose presence or formation in these cements is, moreover, negatived by
the experiments of Charpy.